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DECLARATION OF DR. ENNO ADEMA 

1 . I am the inventor of the claimed subject matter of the above-referenced patent 
application. My Curriculum Vitae is attached as Exhibit A. 

2. I have reviewed the recent Office Action for the application (mailed March 3, 201 0), as 
well as the prior art cited in the Office Action. 

3 . I understand that the Examiner considers that the claimed invention was obvious over a 
combination of the prior art that generally teaches the determination of thrombin in the presence 
and absence of heparin, ie., Plattner, et al, US 4,219,497 ("Plattner") and Philo, et al, Br. J. 
Haematol. 1982 C'Philo"). TMs^riw^it^^ 

the absence of heparin is conducted on a separate reaction volume than the determination 
conducted in the presence of heparin. 



4. The Examiner also cites a number of prior art references teaching the detection of two 
different analytes in the same reaction volume. See Furatu (EP 0041366) ("Fnratu"), Moms, et 
al (US 4,214,987) ("Morris") and Akhavan-Tafti, et al (US 6,068,979) ("Akhavan-Tafti"). 

5 . Plattner teaches a method that is different than what is presently claimed. In particular, 
Plattaer does not teach the measurement of AT in the presence of fast acting inhibitors, such as 
hirudin. Instead, Platter teaches that that AT is measured in the presence of "other plasma 
proteins which can also inhibit thrombin " (coL 6, his. 5 1-52). None of these proteins are 
described in Plattner, but one of skill in the art would understand that these proteins as slow 
inhibitors of thrombin. Such inhibitors have been described by Lebreton de Vonne and Mouray, 
Int. J. Biochem 1980; 12:479-84. (Ex. B) 

6. Plattner teaches the measurement of AT-III in the presence of heparin as an "entity 
distinct from the 'progressive antithrombin activity' which is measwed in the absence of 
heparin." (col. 6, Ins 52-55) From these two determinations, Plattner states that "one can clearly 
identify a defect in the anticoagulation system as one associated with AT-III rather than other 

protein inhibiting mechanisms." (col 6, Ins. 55-56) 

7. The measurement of AT-III activity (measurement with heparin) proceeds at a rate that 
would make the presence of the other proteins inconsequential in the assay. Indeed Plattner 
states, "[t]he presence of heparin increases the rate of reaction of AT with such proteases 
approximately 1 00-fold, making AT the only plasma component involved in this rapid 
reaction" (emphasis added). 

8. The present invention is distinctly different from the method described in Plattner 
because the first reaction measures the presence of the inhibitor^ not AT, as the only plasma 



component involved in the reaction. As recited in step (a) of claim 1, the conditions in the 
reaction mixture are such that thi*ombin essentially does not interact with AT, but interacts with 
the inhibitor. 

9. Hirudin, and other drugs that inhibit thrombin, act differently in an AT assay than the 
slow reacting plasma proteins. Hirudin inhibits thrombin at the same fast rate regardless of the 
presence of heparin. Therefore, when himdin is present in a sample, AT is not tlie only 
component in plasma that is involved in the inhibition of thrombin, even in the presence of 
heparin. Moreover, Plattner does not teach anything about measuring thrombin in the presence 
of an inhibitor for thrombin under conditions that thrombin does not interact with AT. In 
Plattner, it is expected that the thrombin interacts with AT in the presence of heparin, and also in 
the absence of heparin in a "progressive antithrombin assay" that is mentioned in Plattner. 

1 0. Although it may not be explicitly stated, one can infer that Plattner also teaches 

measurement of these "other protein inhibiting mechanisms" as follows: two measurements of 
thrombin are made: 

a. with heparin ~ this reaction proceeds very quickly and all of the AT in the 
sample can be expected to interact with thrombin. Excess thrombin is 
measured, and "AT is the only plasma protein involved in this rapid reaction." 
(coL 6, his. 36-37). 

b, progressive antithrombin activity - in order to deteimine the inhibition by 
other plasma proteins, the reaction must proceed longer than it takes for 
thrombin- AT interaction in the presence of heparin. Excess thrombin is 
measured, which can be compared to the measurement of excess thrombin in 
the presence of heparin. 



4" 



The antithrombin activity detemiined under "b" minus the antithi-ombin activity under "a" equals 
the antithrombin activity of other protein inhibiting mechanisms. An inhibitor like hirudin would 
not be recognized as "antitteombin activity of other protein inhibiting mechanisms", rather it 
would be recognized as AT III. Since hirudin is not AT III, the result obtained by following 
Plattner is false high. 

1 1 . The Examiner cites Philo for essentially the same proposition as Plattner. Philo teaches 
assays with and without heparin. In the progressive antithi'ombin assay of Phiio, the reaction 
proceeds to completion after an incubation tune of one hour. As in Plattner fast acting thrombin 
inhibitors will affect the result with and without heparm. There is no possibility to distinguish 
between AT and a fast acting inhibitor and, thus, no possibility to determine the true AT level in 
the presence of such inhibitors. 

1 2. With regard to the Examiner's reference to Morris, Furata, and Akhavan-Tafi, while 
these references teach two analysis of the same sample, none of the references teach the 
determination of a single analyte, using the same reagents, in the presence of an inhibitor. For 
instance, Furata, teaches the determination of GOT first, then the level of GPT, to obtain the 
level of GPT. This detection of two different analytes is different than the presently claimed 
method where only a single analyte (AT) is measured and the interfering substance is not 
determined. 

13. Morris describe a decision tree where, depending on the first result (the antinuclear 
antibody test), other tests are performed. The tests are performed sequentially and are unrelated, 
other than the sense of a clinical/diagnostic logic. Akhavan-Tafti concerns the visualization of 
different analytes on a solid phase through the use of different probes. The claimed assay is 
homogeneous and uses a single probe (thrombin in combination with its chromogenic substrate). 



14. The claimed invention is an alternative to assays that use Factor Xa as the binding pailner 
for ATIII. While Factor Xa is not inhibited by hirudin and similar drugs that directly inhibit 
thrombin, many new dmgs are being developed, some of which are inhibitors of Factor Xa {e,g,, 
Fondaparinux; see Ex. C, Braun, et al, and K. Hickey et al, Figure 3, GTH Congress 2008). 
These substances lead to false high AT result in Xa-based AT assays. Thus, the Xa-based AT 
assays suffer from the same problem. The present method is able to detect ATIII regardless of 
the inhibitor that may be present in the sample. Because the laboratoiy may not be aware which 
dmg that a patient may have been given prior to a blood sample is taken, the use of the claimed 
invention is advantageous because it would allow for the determination of AT regardless of the 
drug. 

15. I hereby declare further that all statements made herein by me to my own lcnowledge are 
tme and that all statements made on information and belief ai'e beUeved to be true; and further 
that these statements were made with the laiowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



Signed; 
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ENNO ADEMA 



Ziegelgasse 18a 
D 691 17 Heidelberg 
+49-6221-658089 
+49-173-348-5673 



PROFESSIONAL EXPERIENCE 

ROCHE DIAGNOSTICS / BOEHRINGER MANNHEIM 

o Director Quality Assurance R&D Since End 2007 : 

o Director Product Management Coagulation. July 2000 - End 2007 

o Project and project-team leader R&D September 1 990 - June 2000 

o Detached for 6 months as "coagulation expert" to 1996 
one of the sales teams in Bavaria. 

From 1990 up to 2007 the focus was on the DIAGNOSTICA STAGO products distributed by 
Boehringer Mannheim / Roche Diagnostics. In addition, responsible for the introduction of Tina- 
quant D-Dimer, Hitachi/Integra Antithrombin III, HEXAMATE Factor XIII and Tina-Quant 
Soluble Fibrin, I was the project leader for RCS (Roche Coagulation Systems). 



CONSULTANT FOR: 

o Valio (Helsinki) June - August 1 987 and April 2000. 

o Bioinformation Associates (Boston) December 1985. 



EDUCATION 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

Ph.D. in Biochemical Engineering, September 1989. Thesis project on ammonium toxicity in 
manmialian cell culture. Member Honor Society Sigma Xi 

RUTGERS UNIVERSITY 

M.S. in Chemical/Biochemical Engineering, June 1983. Thesis project on computer modeling of 
a tubular enzyme reactor. 

CHRISTELIJKE HOGERE TECHNISCHE SCHOOL 

Ing. In Chemical Engineering, June 1981 . Thesis project on characterization of air purification 
by compost filtration. 



PXJBLICATIONS 



Assorted scientific publications, in recent times always as "ghost writer". 
Patents 

Method for determination of coagulation parameters (DE 0665435, US 5,552,296) - abandoned 

System to minimize evaporation and/or gas exchange (DE 10038350 C2) - abandoned 
Improvement of specificity in the determination of anti-thrombin (DE 10239821 .6) - active 



LANGUAGES 

Fluent in Dutch, English, German with basic knowledge of French. 



BACKGROWN© 

Bom 12 September 1960 in the Netherlands. Married, 1 daughter (14 years). Soaring pilot 
(approx 1000 hrs). 



EXHIBIT B 



!ni J. BUnhm., Vol 12. pp. 479 lo 484 

O Pergamon Press Ltd 1980. Printed in Great Britain 



0020-71 1 X/8O/08OI.0479JO2.OO/0 



THE ROLE OF ANTITHROMBIN III, a 2 
MACROGLOBULIN AND a 1 ANTITRYPSIN IN 
PROGRESSIVE ANTITHROMBIN ACTIVITY 
OF HUMAN PLASMA 

T, Lebreton de Vonne and H. Mouray 
Laboratory of Biochemistry. Faculty of Medicine, 2 bis boulevard Tonnelle, 37000-Tours, France 

(Received 18 December 1979) 

Abstract— I. The results show that antithrombin III is responsible for 70% of the total antithrombin 
activity, a 2 macroglobulin 50%, and a I antitrypsin 40%. 

2. There is competition among these various antithrombins. 

3. As the progressive antithrombin activity is not completely cancelled by the removal of the three well 
known principal antithrombins, there must be in defibrinated human plasma other antithrombins re- 
sponsible for about 30% of this activity. The next vital step is to identify them. 



INTRODUCTION 

In human plasma thrombin is inactivated by various 
natural inhibitors. As fibrinogen is an important in- 
hibitor care is taken to eliminate it before any pro- 
gressive antithrombin study is undertaken. Once defi- 
brinated, the plasma still contains several antipro- 
teases that have progressive antithrombin activity. It 
is generally accepted that three plasma proteins are 
responsible for the majority of this activity. These are: 
antithrombin III (AT III) known as its name indi- 
cates, for its capacity as a thrombin inhibitor, as well 
as its progressive antithrombin activity, and its ca- 
pacity as a cofactor of heparin (Abildgaard, 1967; 
Fagerhol & Abildgaard, 1970); a 2 macroglobulin 
{a2M), whose antithrombin activity is well known, 
either isolated or in serum (Lanchantin et ai, 1966; 
Steinbuch et al, 1967, 1968); and a 1 antitrypsin 
(alAT) (Rimon et a/., 1966; Matheson et al, 1976; 
Machovish et ai, 1977). This study systematically 
investigates the progressive antithrombin activity of 
each of the three natural thrombin inhibitors on defi- 
brinated human plasma. To achieve this, the progress- 
ive antithrombin activity of such a plasma was com- 
pared to that of the same plasma deprived of one of 
the three thrombin inhibitors: AT III, a2M, or alAT. 
These activities were also compared to those of the 
same plasma deprived simultaneously of all three 
antithrombins. This way, the respective participation 
of each of the three proteins in the progressive anti- 
thrombin activity of plasma could be deduced within 
the physiological milieu of the plasma. 

MATERIALS AND METHODS 

Blood from eight healthy donors at the Tours Blood 
Transfusion Center was collected in plastic tubes contain- 
ing 1 part 3.8% sodium citrate solution to 9 parts blood. 
The donors were fasting. The cells were removed by centri- 
fugation and the fibrinogen was precipitated by heating to 
56X (3 min for 3 ml) followed by centrifugation. The 
supernagent (defibrinated plasma) obtained was then 
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divided into several tubes in order to have one or all of the 
antiproteases under study removed by addition of specific 
immunoglobulins. 

Separation of antibodies (lgG)from rabbit specific immuno- 
sera 

Inimunosera anti-AT III, anti-alAT and anti a2M were 
obtained from Behring Laboratories. They were precipi- 
tated by (NH4)2S04 (40% final concentration), The various 
specific immunoglobulins thus obtained were then solubi- 
lized in NaQ 9";,,, dialyzed in NaCI 9'"^, and concentrated 
by a factor of 6. 

The removal of each of the three proteins from the 
plasma was accomplished in the following manner: 50/^1 of 
anti-AT III, or anti-alAT, or anti-a2M antibodies or 50/^1 
of each of the three immunoglobulin solutions was added 
to 50/il of defibrinated plasma. A control of 50/^1 plasma 
and 50 /zl 9%^ NaCl solution was used. The five different 
tubes were sealed and placed in a 3VC water bath and 
agitated for 2.5 hr. The "antigen-antibody" precipitates 
were then eliminated by centrifugation at 15,000 rpm and 
the supernagents were collected. 50 /il plasma was removed 
from each tube and diluted to 1/16 in a 9%o NaCl solution. 
For each sample, the extraction of the antiprotease by its 
specific antibodies was verified by electroimmunodiffusion 
using LaurelPs technique (Laurell, 1966). 

It was further verified that the different antibodies used 
have, at the concentration used in the experiment, no sig- 
nificant progressive antithrombin activity. 

The progressive antithrombin activity of each sample 
was measured on human plasma adsorbed on BaS04 using 
Astrup & Darling^s (1943) technique but we chose to utilize 
a solution of 13.3 NIH units of Stago* thrombin per milli- 
liter. The results are expressed in residual thrombin activity 
half-life as has been previously described (Lebreton de 
Vonne et a/., 1978a). Lastly, each donofs plasma was 
titered for the three antiproteases by radial immunodiffu- 
sion as described by Mancini et al. (1965) on Behring 
Laboratories immunodifiusion plates. 



RESULTS 

Immunological titering of the three plasma proteins 
studied allows verification that the levels of each 
donor are normal; they are for a I AT 1.6-2.65 g/1, for 
a2M 1.82-2,7 g/1 and for AT III 0.19-0.39 g/1. The co- 
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Fig. 1. Residual thrombin activity expressed in NIH Units of thrombin as a function of incubation time 
at 37"C. Results obtained for donor Dr's plasma and the same plasma deprived of AT deprived of 
alAT, deprived of o(2M and deprived of ail 3 proteins. Results for the 3 specific immunoglobulins (IgJ). 



agulation lime of the thrombin-plasma mixture on 
the adsorbed plasma becomes longer, demonstrating 
antilhrombin progressive inhibition for the control 
plasma as well as for the different plasmas deprived of 
one or more proteins. Fig. 1 shows the results 
obtained from one donor's plasma. The longest in- 
creases in time which were very close were for the 
plasma missing all three anti-thrombins, and the 
plasma without AT III, showing a particularly intense 
progressive antithrombin activity. This semi- 
logarithmic graph of the progressive anti-thrombin 
activity indicates the thrombin activity half-lives of 
the different plasmas taken from the same subject. 
Table 1 gives the half-lives for each plasma from the 
same donor and corresponds to the curves shown in 
Fig. 1. 

The verification of the antiprotease elimination per- 
formed on the plasmas from this same donor are 
represented in Fig. 2. 

The results obtained for the eight donors tested are 
expressed in Table 2 as the percentage of the mean 
residual thrombin activity value for each of the 
plasmas without one or three antiproteases and as the 



inhibition potentiality of thrombin activity for each 
extracted antiprotease. 



DISCUSSION 

The small number of subjects studied (8 cases) is 
insufficient to establish a valid correlation between 
the residual thrombin activity half-life and the level of 
each of the three antiproteases. The values found, 
however, are within the range of those given by Abild- 
gaard et al (1970) and Gomperts et al (1977) as 
regards the proportionality existing between the con- 
centration of AT III and the progressive antithrombin 
activity and the total absence of correlation between 
the a2M concentration or the alAT concentration 
and the same activity. 

The authors have previously shown that, in normal 
subjects, the progressive antithrombin activity is the 
result of simultaneous activity by the three antithrom- 
bins studied excepting fibrinogen; while in the neph- 
rotic subject, this activity is proportional to the 
amount of a2M, the two other proteins having disap- 



Table 1. Half-lives of the residual thrombin activity obtained for 
donor Dr's plasma, by representation of the decrease in progressive 
antithrombin activity which is exponential expressed in semi- 
logarithmic coordinates. 



Half-lives of 

the Residual Difference by 
thrombin reference to the 





Activity 


control plasma 


Dr*s Plasma 


8'35" 




Plasma— AT HI 


2I'20" 


+ 12'45" 


Plasma— aiAT 


I2'35" 


+4' 


PIasma--^2M 


1870" 


+9'45" 


Plasma— the 3 Proteins 


25'50" 


+ 17'15" 




Fig. 2. Eiectroimmunodiffusion using Laurell's technique: A — Agarose containing anti-alAT immun- 
serum; B~Agarose containing anti-o£2M immunserum; C— Agarose containing anti-AT III immun- 
serum, Weil 2 — plasma from donor Dr; Well l—Dr's plasma with corresponding protein extracted; 
Well 3— Dr's plasma with all three proteins extracted. 
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Table 2. Mean values and limits for eight donors from the Tours Blood Transfusion Center whose rates of extraction for 

the different antiproteases was total or above 92%, 





Half-lives of the 
control plasma 


DifTerence by reference 
to the control plasma 


Residual thrombin 
activity of plasma 


Inhibition 
potentiality 
of thrombin activity 
for each extracted 
antiprotease 


Plasma 


7'50" 










(6'-9'20") 








Plasma— AT III 


24'38" 


+ 16'48" 


67,8% 


32,2'V; 






(12'05"-24'40") 






Plasma — oclAT 


I2'34" 


+4'44" 


61% 


39% 






(r55"-irio") 






Plasma— <x2M 


16'10" 


-h870" 


48% 


52% 






(4'-lO'55") 






Plasma — the 3 proteins 


22'50" 


+ 15' 


33,9% 


66,1% 




(5'05"-18'IO") 







peared in part fronj general circulation (Lebreton de 
Vonne et ai, 1978b). It is possible to argue that 
plasnia defibrination by heat partially destroys certain 
proteins and plasma thus treated is not exactly 
physiological. On the one hand, other defibrination 
methods, addition of small quantities of thrombin 
(Seegers et ai, 1952) or adsorption on bentonite (Sou- 
lier, 1959), could not have been used in the study as 
several adsorptions would have been necessary and 
that would have inevitably provoked the loss of other 
coagulation factors. On the other hand, it has been 
verified in our laboratory that treatment at 56''C of 
the three proteins studied affects neither their antige- 
nicity nor their concentration; but it is not possible, 
in the present conditions, to affirm there is unchanged 
antithrombin capacity. 

The role of each protein studied with respect to the 
progressive antithrombin activity is quite different 
(Tables 1 and 2). AT III has an undeniably strong 
antithrombin activity in the plasma as evidenced by 
its elimination provoking a noticeable decrease 
(67.8%) in the antithrombin capacity of the plasma. 
The results here are, quite similar to those of Fager- 
hoi et al (1970) on plasma and Learned et al, (1976) 
on the isolated molecule. They, using a different tech- 
nique, showed AT III was responsible for 70-75% of 
the progressive antithrombin activity in the man, 
whereas Lane et ai (1975) attributed 50% of this ac- 
tivity to AT III, the two other antiproteases sharing 
the rest of the activity equally. The progressive anti- 
thrombin activity of a2M represents more than 50% 
of the total defibrinated plasma antithrombin activity; 
these results corroborate those found by Steinbuch et 
ai (1968), who evaluated the a2M participation 
between 30 and 60% of the physiological antithrom- 
bin activity of normal human serum. This important 
antithrombin capability of a2M explained its major 
role in nephrotic patients who have lost the other 
antithrombins (AT III and alAT) into the urinary 
system (Lebreton de Vonne 8c Mouray, 1978). 

Lastly, a I AT was responsible for roughly 40% of 
the progressive antithrombin activity of defibrinated 
plasma; however, individual variations intervened 
more often than for the two other antiproteases. This 
was most likely in relation to the amount in plasma of 
alAT and perhaps different phenotypes. In effect, the 



extremes vary from 2 min to more than 1 1 min, while 
for the two other proteins the maximum value barely 
exceeded double their minimum. In addition, it 
should be noted that elimination of AT III by itself, 
or the three proteins simultaneously, resulted in a 
diminution almost identical to 2/3 of the total anti- 
thrombin activity. The influence of alAT in this 
phenomena is without a doubt non negligeable. 

It should be noted that the respective activities of 
the three antithrombins was not additive. There exists 
therefore a competition among the three antithrom- 
bins present. It is seen that using up AT III did not 
permit al AT and a2M to fully express their inhibition 
capability, since the sum of their potential represents 
90% and there was only found 32% inhibition, or 1/3 
of the global potential of the two antiproteases. Elim- 
ination of a 1 AT or a2M respectively only allowed half 
of the potential of a2M and AT III or alAT and AT 
III. This confirmed the importance of competition 
among these antiproteases. Moreover, it was evident 
that the efficiency of these three antithrombins is not 
only a function of their concentration, but also of 
their affinity with respect to thrombin (Abildgaard et 
ai, 1970), It therefore seems more logical to speak of 
inhibition potential than inhibitor capability. All 
these results contradict a recent in vitro study done 
by Downing et ai (1978) on the three isolated anti- 
proteases; he calculated that for alAT, an antithrom- 
bin activity triple that of a2M and five times less than 
that of AT III, taking into consideration the molar 
plasma concentrations of the three antiproteases. 
These authors did not, however, consider the compe- 
tition that exists in nature among the different inhibi- 
tors. 

Finally, removing the three principally known 
antithrombins does not annul the progressive anti- 
thrombin activity. We are therefore forced to admit 
that human plasma contains other antiproteases cap- 
able of assuring one third of the total antithrombin 
activity. Miller-Andersson et ai (1973) have shown 
that j5-Iipoproteins have antithrombin capability. The 
problem now is to study in what measure these 
lipoproteins participate in progressive antithrombin 
activity, in normal Plasma and in pathological cases; 
and if there exists, in addition, 6^^ 
yet unidentified. 
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i Ciinicat evaluatioini of a new FXa-based Antithrombin 
assay on Sysmex® CA-1500 System • 
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Design and Methods: 
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Samples were measur.ecl from patients with, hereditary' AT" deficiency 'j| 
{n=7y, patients with acquired AT deficiency {ri=22), * patients with normal ?| 
•AT activity (n=30) and patients receiving heparin* {n=26) or'Lepiaidin 'j| 
• {n»6).-ln addition, .diluted plasma samples '{n=3d), .plasma spil<ed with AT.;\^ 
concentrate .{n=6,* target-concentration': -80 ^ 2ti %) and plasma spliced '-Ji 
v^iith Roridaparinux '(n=.12, target, cpncentratlohi 12-1.8 |ig/mL) were ;| 
'.tested; The/precision of. the. hew .'assay Was evaluated by testing three. 
'.comnrierclal controls and two. plasma pools on 20 days (two runs per day, -i^ 
two measurements per run);- All -measuremBnts were performed ori' :^ 
' Sysmex® CA-1500 System. < . \ ' ' • . . '-41 



All patients' with hereditary AT defflclency were 'correctly Identified witfi -i 
' tnnovance* Antithronibin whereas -2 out of 7 patients had normal AT •il 
activity with Berichrom* AnKthrombIn III- (A)* (Figure 2). Both 'of these; .| 
parents carry the sanie Pro73Leu mutation, which impairs Interaction of ^ 
AT with' heparin. -Interestingly, the Iwa'patlehts -were identified- a^ .lij 
.pathological If Berichrom* Antithrombin ill .(A) was performed .with ;| 
.decreased Incubation time of the diluted .sampjes with. thrombin. Th^ i;* 
Increase of sensitivity, for the detection of type II HB8 (heparin bindlhg 
site) defects by decreasing the incubation time has'*been demonstrated^'^ 
earllei«^/ ' : \ • • ^ . ' • .'• . '••';! 

One- patient, demonstrated nonmal" AT activity/ with . Berichrom*'* 
.Antithrombin Hi (A) but- deficient • AT activity using Innovance" 
Antithrombin *(97.9' and' 55;2 % 'respectively). This s'ample was 
pathoiogica! (7.1 %) using* the* .Berichrom* Antithrdmbln- 111 (A) assay vyith 
decreased incubation time. Two dinienslonal electrophoresis with heparin J 
showed a normal fast moving peak, and an abnormal slow moving peaic, '" 
Indicating Heterozygous type 11 HBS deficiency^ . • 

3. Influence of Factor Xa and Factor llalrihijbltors on innovance* 
Antlfhrombln and B.eric^irom* Aptltliromjjjn lll.{A) ass^iys. 
As depicted. In Figure 3, saiyiples from p.atienfs under therapy with.th.e j| 

• thrombin iniiibltor Lepirudin denionstr^ted slightly higher values In thBji: 
Flla-based B'arlchrom* Aaflthrombln'lil. (A) assay compared to the FXa- :j 

' based Jnnovance*' Antithrombin' assay; Fondaparinux (FXa Inhibitor)- 

• s|3iked samples- showed 10-50 % higher values using, //j/iovance?-^ 
Antithrombin assay compared to- the* Berichrom* Antithrtambln 111 (A) ;} 
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Figure 3: Influence of Leplnudln and Fondaparinux on AT assays 
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Conclusions: : . . . 

Wnovance* Antlthromfciln demonstrated high 'precision apd excellent |] 
comRarablilty to the Berichrom* ArititliromblnMII (A) rfiethod. 4 
■/nhovance** Antithrombin.. had higher sensitivity to a type IJb AT,|| 
deficiency *(Pro73L6U mutation affectlng *heparln binding' site) than- yl 
the'rFlla-bas.ed method. The tonovran.ce*. Antithrombin assay -.Is easy;:,j| 
to^pArform In partfcrilar <^^;*h^r??i*?y-j:f!".H.®®.fp??®"^ * 'v./'ll 
• References;. - ] v- ! Or '.P'-/ » .-f! 

.' • 1 Bohneri von Papa-iiCW, Blaurock M. Thrombin-based anlllh^ : .'M 

• . * " ove'rasllmalion of.anlllhrorribln 111 activUy. In paUenls on-haparin iHarapy. due to heparin cofactor 
.* ••iimnuBnce.ThrombHasmost 19941 71: 280^3' .' ' , *' 



I CHnfcal assessment of a new FXa-based method for Antithrombin determination 
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OblBctlvas! 



/WlhrOTbIn (AT) rs a major physiological inhlbltCN-of hemostasis. and correct assessment of AT aoHvity is crucial to detect mnnpnifai =,nH 
hS" f ?\^*^?' *y chwmoBente taste measuring the inhib2n om^or FXa In ^ 

hepann. Several report about a discrepancy between Flja- and FXa-based methods have been published^. In mis study a new AT assav 
(nnovance- Ant*rombin -Produd under de^ 

assays a« «»m Dade BM^ MarbuiS eSTXltSrCo^Ja? 



Design and ft/|^t|inriQ! 



The fallowing patient groups were analyzed: 

• patients with hereditary AT deficiency (n«4) 

• patients wnth acquired AT deficiency (ri=26) 

• patients with normal AT activity (n=4'1) 

•patients under heparin (HMWH) (n=33), Argatroban (n=5) and Fondaparinux (n=5) therapy 

Furthermore, diluted plasnia samples (n=30) and plasma spiked with Antithrombin concentmte (n=16) ware tested. To evaluate the effect of 

freezing, most of the samples were tested fresh and after 1-2 weeks storage at -70 ''C. The precision was determlnsd bVSiS 

controls and two plasma pools. All measurements were performed on the BCS» System tfetemilnad by testing 3 commercial 



Results and PrseusBteni 



' [" J^^jnvestigated cohort, the overall congelation between Innovanoe^ Antithrombin and Berichrom* Antithrombin III (A) was remarkably hioh 
with a Pearson correlaUon coefficient of 0.99. a slope of 1.01 and an Intercept of 0.182 % ^ ' remarkably high 

(Figure 1, samples from patients under Argatroban and Fondaparinux therapy were excluded). 

• As expected, Argatroban caused an increase in AT values In the Flla-based Berlchrom* Antithrombin 111 (A) assay 

(mean [range]: //7/jova/7ce* Antithrombin 108 % of nonm [105-116 % of norm]; Berlchrom* Antithrombin til (A) > 124% of norm^ 
The interference of direct thrombin inhibitors In Flla-based assays have also been repbrted by oS ^ 
Fondaparinux caused a slight Increase of results in the FXa-based innovanoe* Antithrombin assay: 

(mean [range]: Berichrom* Antithrombin ill (A) 105 % of nomi [98-120 % of norm]: //Jnovance- Antithrombin 123 % of nomi [10M37 % of norm]) 

• The comparison bebj/een fresh and.frozen samples showed, that both sample types produce concordant results 
with Pearson correlation coefficient of 0.99 (Figure 2). 

lll^^ZZnt'^rxfr^^^^^^ Antithrombin was excellerit with wlthln^evice CV {total CV). repeatabflity (withln-nin CV) and 
betweBr^ru^ CV of <5 % for controls and plasma pods (Figure 3). 
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Ptoure 1: Comparison between //7/}ovance* Antithrombin 
and Berichrom* Antithrombin III (A) 
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Conclusions: 



Innovanoe* Antithrombin is a reliable,- accurate 
and precise AT assay. The striking advantages 
of this assay are the absence of interference by 
direct thrombin inhibitors and the ready-to-use 
reagents. 
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Figures; Precision of //inovance^Antithrombin 



30.3 • 

3.1 

4.$ 

3.2 

1.9 

4.8 



94.2 
2,7 
3.2 
1.7 
0.0. 
3.2 



CORPORATTOH iri «i9 USA,ln Geiman/antf DSiercomitrkKL 



References: 

^ Kdstensen SR. Rasnzssen B, Pedersen S. Baihum L Defectaig 
antithrombin denciency may be a difrKsult task - more than one test 
IS necessary. J Tliromb Haemosl 2007; 5: 6I7-8 

Bohner J, von Pape KW. Blaurock IW. Tfifombfa-based 
antithrombin assays show overestimation of antithrombin ill actlvBy 
tn patients on heparin therapy due to heparin cofactor II hfliience. 
Thromb Haemost 1994, 71: 280^ 

"Beek H, Nagel O, Pindur G, Schan^r I, Preiss A. Seller D, 
HellBlem P. Measurement of antflhrombin activHy bylhrombln- 
baaed and by factorXa-based chromogenic substrate assays 
Blood Coagul Ffcrinolysls 2000, 1 1 : 127-35 



